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I Vol. 56. No. 156 I Tuesday. August 13. 1991 I Notices 

Aviation Rulemaklng Advisory 
Committee; Air Carrier Operations 
Subcommittee; Fuel Requirements 
Working Group 

AGENCY: Federal Aviation 
Adrninistration (FAA). DOT. 
ACTION: Notice of establishment of Fuel 
Requirements Working Group. 

SUMMARY: Notice is given of the 
establishment of a Fuel Requirements 
Working Group by the Air Carrier 
Operations Subcommittee of the 
Aviation Rulemaking Advisory 
Committee. This notice informs the 
public of the activities of the Air Carrier 
Operations Subcommittee of the 
Aviation Rulemaking Advisory 
Committee. 
FOR FURTHER INFORMATION CONTACT: 
Mr. David S. Potter. Executive Director. 
Air Carrier Operations Subcommittee. 
Flight Standards Service (MS-201). 800 
Independence Avenue. SW .• 
Washington. DC 20591. Telephone: (202) 
267-8166; FAX (202) 267-5230. 
SUPPLEMENTARY INFORMATION: The 
Federal Aviation Administration (FAA) 
established an Aviation Rulemaking 
Advisory Committee (56 FR 2190. 
January 22.1991) which held its first 
meeting on May 23. 1991 (56 FR 20492. 
M~ 3. 1991). The Air Carrier Operations 
Subcommittee was established at that 
meeting to provide advice and 
recommendations to the Director. FAA 
Flight Standards Service. on air carrier 
operations. pertinent regulations. and 
associated advisory material. At its first 
meeting on May 24. 1991 (56 FR 20492. 
May 2. 1991). the subcommittee 
established the Fuel Requirements 
Working Group. 

Specifically. the working group's task 
is the following: 

Determine fuel supply requirements for 
international and oversea. operations 
includil18 criteria for minimum fueL diversion 
fuel. contingency fuel and alternate fuel. 
Determine fuel requirementi related to 
redispatchil18. Develop regulatory laJ18Uage 
for revision of Parte 121 and 135 and advisory 
material for publication alone or more 
advisory circulars. 

The Fuel Requirements Working 
Group will be comprised of experts from 
those organizations having an interest in 

the task assigned to it. A working group 
member need not necessarily be a 
representative of one of the 
organizations of the parent Air Carrier 
OperatioDl Subcommittee or of the full 
Aviation Rulemaking Advisory 
Committee. An individual who has 
expertise in the subject matter and 
wishes to become a member of the 
working group should write the person 
listed under the caption '"FOR PURT1fER 
INFORMATION CON1'ACT" expressing that 
desire and describing his or her interest 
ill the task and the expertise he or she 
would bring to the working group. The 
request will be reviewed with the 
subcommittee chair and working group 
leader. and the individual advised 
whether or not the request can be 
accommodated. 

The Secretary of Transportation has 
determined that the formation and use 
of the Aviation Rulemaking Advisory 
Committee and its subcommittees are 
necessary in the public interest in 
cOMection with the performance of 
duties imposed on the FAA by law. 
Meetings of the full committee and any 
subcommittees will be open to the 
public except as authorized by section 
(10)(d) of the Federal Advisory 
Committee Act. Meetings of the Fuel 
Requirements Working Group will not 
be open to the public. except to the 
extent that individual. with an interest 
and expertise are selected to participate. 
No public announcement of working 
group meetings will be made. 

Issued In Washinston. DC. on August '. 
1991. 
David S. Potter. 
Executive Director. AirCarrier Operations 
Subcommittee. A viQtion IWlemaking 
Advisory Commitl8e. 
[FR Doc. 91-19114 FIled "'12-91; 8:45 am] 
IllLUIIG CODE .'~1"" 
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"lAIR LINE PILOTS ASSOCIATION 
535 HE~NDON PA~KWAY = P.O. BOX 1169 = HE~NDON. VI~GINIA 22070 '-' [703J 6B9-227,o 

Mr. Anthony 1. Broderick 
Associate Administrator for 

Regulation and Certification 
Federal Aviation Administration 
800 Independence Avenue, S.W. 
Washington, D.C. 20591 

Dear Mr. Broderick: 

March 23, 1994 

At the February 15, 1994 Aviation Rulemaking Advisory Committee (ARAC) meeting to discuss Air 
Carrier Operations, the committee received a report prepared by the Fuel Requirements Working Group. 
The working group had been formed to review the fuel supply requirements for flight operations 
conducted under FAR Parts 121 and 135. This review was initiated because of numerous accidents and 
incidents involving low-fuel situations and fuel exhaustion. 

The majority of the working group concluded that the current FAR Part 121 and 135 fuel supply 
regulations are adequate. They developed a draft advisory circular which contains a description of I 
preflight planning requirements that apply to all FAR parts, fuel management principles for flight 
operation after departure, and low-fuel procedures for pilots, aircraft dispatchers, and air traffic 
controllers. 

Mr. Donald H. Patterson, Chairman of the Working Group, presented the report of the working group. 
With the presentation of the report, the working group had two recommendations. The first was that the 
report be received and forwarded to the FAA. The second was that the working group remain in 
existence to develop a possible rule change to the F ARs, after publication of the AC. 

The ARAC agreed with these recommendations. Accordingly, attached is the working group report, 
including a draft AC. The working group is available to assist in whatever manner may be appropriate in 
facilitating the publication of the AC as a final document Mter AC publication, the working group 
would be pleased to evaluate the need for a rule change. 

WWE:jch 
attachments 

Sincerely, 

W~o.-W. E!J--~ 9-
William W. Edmunds, Jr. 
Assistant Chairman, 
Aviation Rulemaking Advisory Committee 

cc: Aviation Rulemaking Advisory Committee, Air Carrier Operations Issues 

SCHEDULE WITH SAFETy·· .... '. AFFILIATED WITH AFL·CID 
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u.s. Department 
of TransporTation 

800 Independence. Ave., S.W. 
Washington, D.C. 20591 

Federal Aviation 
Administration 

APR 26 1994 

Mr. William J. Edmunds, Jr. 
Assistant Chair 
Aviation Rulemaking Advisory Committee 
Air Line Pilots Association 
Herndon, Virginia 22070 

Dear Mr. Edmunds: 

Thank you for your March 23 letter forwarding ~le Aviation 
Rulemaking Advisory Committee's (ARAC) draft a~~isory circular 
(AC) "Fuel Planning and Management", the product: of many 
months of work by the Fuel Requirements Working Group. 

The draft AC was submitted in a format suitable for processing 
and, therefore, will be presented to the Federal Aviation 
Administration (FAA) management as quickly as pc)ssible. If 
management agrees with the proposed AC, we will publish a 
notice of availability in the Federal Register 1:0 inform the 
public of how to obtain and comment on the draf1: document. 

I agree with your recommendation that the workillg group remain 
intact to consider any public comments on the advisory 
circular following its publication. 

I would like to thank the aviation community fo]~ its 
commitment to ARAC and its expenditure of resources to develop 
the recommendation. We in the FAA pledge to prc)cess the 
document expeditiously as a high priority actioll. 

Again, I would like to thank your ARAC committeE!, and 
particularly the Fuel Requirements Working Group for its 
prompt action and dedicated efforts in completing the task 
assigned by the Federal Aviation Administration., 

Sincerely, 

Anthony J. ~roderick 
Associate Administrator for Regulation 

and certification 

50 

Commemorating the 50th Anniversary of the 
International Civil Aviation OrgWlization 
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Report of the Fuel Requirements Working Group, 
Aviation Rulemaking Advisory Committee 

Air Carrier Operations Issues 

Background 

The Fuel Requirements Working Group was formed to review the fuel supply 
requirements for flight operations conducted under FAR Parts 121 and 135. The 
review was initiated because of numerous accidents and incidents involving 
low-fuel situations and fuel exhaustion including, a recent fatal accident. The 
former Air Carrier Operations Subcommittee chartered the working group to 
accomplish the following: 

Determine fuel supply requirements for international and overseas 
operations including criteria for minimum fuel, diversion fuel, contingency 
fuel, and alternate fuel. Determine fuel requirements related to 
redispatching. Develop regulatory language for revision of Parts 121 
and 135 and advisory material for publication as one or more advisory 
circulars. 

Members of the working group and the organizations they represent are listed 
in AppeFldix A. 

Activities 

a Meetings. The first working group meeting was held on July 10, 1991. 
Since then, a total of 12 meetings have been held approximately 
every other month. The most recent meeting was adjourned on 
April 16, 1993. In addition, smaller subgroups were formed to 
accomplish specific tasks to improve the effectiveness of the working 
group. -

a Accident/Incident Review. The working group conducted a review of 
fuef-related accident and incident reports to determine if the historical 
datofor Fegeral Aviation Regulations (FAR) Part 121 and Part 135 
operations indicate the need for regulatory revision. The review 
covered 110 Aviation Safety Reporting System (ASRS) reports filed from 
1986 to 1992 and 30 Nationaf Transportation Safety Board (NTSB) reports 
filed from 1965 to 1992. 

a Survey. The working group developed and circulated an informal 
survey to· obtain the input of industry representatives on issues related to 
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fuel supply operation an'd regulations. The informal sUNey was 
distributed to organizations represented by working group members. 
domestic and overseas operators, aircraft dispatcher groups, pilot 
groups, manufacturers, and other interested industry organizations. 

a Fuel Management Principles. The group formulated fuel management 
principles for preflight fuel planning and en route fuel management 
and developed low-fuel procedures for pilots, aircraft dispatchers, and 
air traffic controllers. 

a Advisory Circular. The working group drafted an AC that recommends 
fuel management principles and procedures to the aviation industry. 

a Industry Briefings. Working group members briefed interested groups 
such as the Air Traffic Procedures Advisory Committee (ATPAC), to solicit 
and receive feedback on the groups' recommendations. 

Scope 

Although fuel considerations affect all aircraft, the group focused on FAR 
Part 121 and 135 operations, in keeping with its charter. However, the working 
group also reviewed FAR Parts 91. 125, and 129 to ensure that its 
recommendations were consistent with these parts of the FAR. 

Conclusions 

1. Clarifying and documenting definitions, regulations, and responsibilities 
would provide helpful guidance for handling and resolving low-fuel 
situations. 

This conclusion is supported by responses to the informal industry sUNey. 
the review of fuel-related accidents and incidents, and the opinions of 
organizations represented by working group members. 

The proposed draft AC describes fuel requirements, defines terms, 
pr8I8nts gqidance material for en route fuel management, and 
establishes procedures for pilots, aircraft dispatchers, and air traffic 
controllers to resolve low-fuel situations. The proposed AC would 
address the need, as indicated by survey respondents, for improved 
communication among pilots, controllers, and aircraft dispatchers 
during low-fuel situation. 
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2 The majority opinion of the working group Is that the current FAR Part 121 
and Part 135 fuel supply regulations are adequate. 

Initially I aU working group members agreed that the existing FAR Part 121 
and Part 135 fuel supply regulations were_odequate. This conclusion 
was derived from the review of the fuel-related accidents and 
incidents. which established that the majority of the problems resulted 
from improper inflight fuel management decisions, not from poor flight 
planning or frOm fuel supply regulations. The conclusion is also 
supported by the informal industry survey conducted in 1991. However, 
some working group members now feel that. if a similar survey were 
circulated ofter the pubUcation of the AC. it would elicit a different 
response. 

It is noted that the representatives of the major pilot groups 
recommend that the fuel requirements of FAR Port 121 be increased for 
specific operations. After initial acceptance of the position that the 
current rules were adequate. the Allied Pilots Association (APA) and the 
Air Une Pilots Association (ALPA) completed a more extensive 
evaluation of all the fuel supply regulations and now propose that the 
current reserve fuel required by FAR Port 121.645, for intemational 
operation of turbine powered airplanes (30 minutes reserve fuel plus 
10 percent en route reserve fuel), be revised to be never less than that 
specified for FAR Port 121.639 (45 minute reserve fuel). Thus, domestic 
and intemational flights would both have a minimum reserve of 
45 minutes. The pilot groups also note that substantial differences exist 
among ports of the FAR I and it may be necessary to rewrite the ports, in 
the Mure, to ensure consistency. 

The other members of the working group respect the viewpoints and 
expertise of APA and ALPA and feel that their position should be 
allowed proper consideration and clarification during the industry's 
review of the proposed AC. Industry responses should be considered 
when determining whether the current fuel supply regulations should be 
revised. 

-
BecaUse of the extensive time required to revise regulations, the 
working group recommends that priority be given to implementing the 
fuel management pOlicies in the AC. The working group believes that it 
would be Inappropriate to delay the implementation of the AC 
because the procedures it recommends will increase safety 
throughout the aviation industry. The working group will make a 
recommendation to the Aviation Rulemaking Advisory Committee 
(ARAC) about revising fuel requirements after the AC has been 
reviewed and released. 
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--------- ------ -

, 

3. Adequate en route fuel management guidance for pilots is lacking. 

This opinion was voiced by many respondents to the informal industry 
survey, and the position is consistent with NTSB and ASRS reports on the 
factors that contribute to accidents and incidents. The proposed AC 
contains guidance for en route fuel management. 

Recommendations 

The Fuel Requirements Working Group recommends that the FAA: 

1. Issue the enclosed draft AC. The AC contains a description of preflight 
fuel planning requirements that applies to all FAR parts; fuel 
management principles for flight operation after departure; and 
low-fuel procedures for pilots, aircraft dispatchers, and air traffic 
controllers. 

2. Incorporate the fuel planning and management procedures and the 
definitions of "minimum fueL" "emergency fuel," and "'fuel remaining" 
into all appropriate FAA documents. (Appendix B contains the 
recommended definitions.) The appropriate documents include but 
are not limited to the Pilot/Controller Glossary, the Airman's Information 
Manual, The Controller's Handbook (FAA Order 7110.65), the General 
Aviation Operations Inspector's Handbook (FAA Order 8700.1), and the 
Air Transportation Operations Inspector's Handbook (FAA Order 8400.10). 
Updating these documents will ensure consistent application and 
presentation of the fuel requirements guidance introduced in the AC. 

3. Review the responses received during public com!. ent on the AC and 
the corresponding recommendations of the workin9 group, when 
available, to determine whether the fuel supply regulations should be 
reexamined. 

4. Establlsn a transponder code for the identification of aircraft in a 
minimum fuel condition. 

S. Provide the final AC to the International Civil Aviation Organization 
(ICAO) and other aviation authorities with the recommendation that the 
procedures and definitions be incorporated into their governing 
documents. 
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6. Disseminate the AC to the widest possible audience of pilots. aircraft 
dispatchers, and air traffic controllers. including air carriers. Part 129 
operators, aviation associations, and organizations. 

7. Incorporate the concepts described in the AC into a training video for 
circulation to a" of the parties mentioned in Recommer'1dation 6. 

Revised October 20. 1993 5 
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Appendix A 

Fuel Requirements Working Group Members 

Industry Representatives 

Patrick W. Clyne 

John H. Enders 

Paul Engel 

Steven R. Farrow 

Robert W. Hall, Jr. 

Webster C. Heath 

Norm Joseph 

Suzanne M. Lubin 

AI Meyer 

Donald H. Patterson 

Albert H. Prest 

Brad Rasmussen 

George W. Rigert 

Richard Thiele 

Chris Witkowski 

Richard W. Xlfo . 

Northwest Airlines 

Flight Safety Foundation (FSF) 

Allied Pilots Association (APA) (American Airlines) 

Regional Airline Association (RAA) (Henson Aviation Inc.) 

Ai rUne Pilots Association (ALPA) 

McDonnell Douglas 

Professional Airline Flight Controllers Association (PAFCA) 

International Airline Passengers AsSOCiation (IAPA) 

Helicopter AsSOCiation International (HAl) (Era Helicopters) 

Boeing 

Ai r Transport Association of America (ATA) 

Flight Dispatchers. MeteorologiSts and Operation 
Specialists Union (World Airways) 

United Airlines 

Department of Defense (USAF IFC) 

Aviation Consumer Action Project (ACAP) 

National Air Transportation Association (NATA) 

Federal AvM1n Administration Representatives 

David L. Catev 

Katherine Hakala 

Joseph C. Hart 

William H. Wallace 

Air Transportation Division 

Air Transportation Division 

Air Traffic Procedures Division 

Ai r Transportation Division 
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Appendix B 

Fuel Requirements .Definitions 

MINIMUM FUEL 

Current Definition 

Minimum Fuel-Indicates that on aircraft's fuel supply has reached a state where. 

upon reaching the destination, it can accept little or no delay. This is not an 

emergency situation but merely indicates an emergency situation is possible should 
any undue delay occur. 

Recommended Definition 

Minimum Fuel- A minimum fuel condition exists if: (1) The expected fuel on arrival, at 
the airport of intended landing, based on the flight's expected route to that point of 

landing, is less than 30 minutes- of flight calculated at 1500 feet above airport 

elevation., at holding airspeed until fuel exhaustion, with an allowance for established 

fuel quantity indicating system error; and (2) all available options to resolve a low fuel 

condition have been exhausted, and no further delay can be accepted. 

-(Note: Military aircraft and VFR helicopters may use 20 minutes. as appropriate.) 

EMERGENCY FUEL 

Current Defkjtjgn 

There is no a.rrent definition. 

,. 

Recommended Definition 

Emergency Fuel - An emergency fuel condition exists when the expected fuel on 

arrival at the airport of intended landing, based on the normal route expected for the 

flight, is equal to or less than the amount of fuel required to execute a missed 

B-1 
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approach, and another approach to landing based on the actual conditions at the 

airport. This should be no less than the fuel required to climb to 1500 feet. proceed 

downwind. and then to execute another approach and land from a point 10 miles 

from the end of the runway. All emergency fuel should include an allowance for 
established fuel quantity indicating system error. 

FUEL REMAINING 

Current Definition 

Fuel Remaining - A phrase used by either pilots or controllers when relating to the fuel 

remaining on board until actual fuel exhaustion. When transmitting such information in 

response to either a controller question or pilot initiated cautionary adviSOry to air traffic 

control. pilots will state the approximate number of minutes the flight can continue with 

the fuel remaining. All reserve fuel should be included in the time stated. as should an 

allowance for established fuel gauge system error. 

Recommended Definition 

Fuel Remaining - A term that pilots or air traffic controllers use when referring to the 

usable fuel remaining on board until actual fuel exhaustion. When transmitting such 

information, in response to either a controller question or pilot initiated cautionary 

advisory to air traffic control, pilots should state the approximate number of minutes 

the flight can continue with the fuel remaining. All reserve fuel should be included in the 

time stated, as should an allowance for established fuel quantity indicating system 

error. 

,-
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Federal..,.... 
Actn*lIItrattoft 

Advisory 
Circular OCT 15 • 

DRAFT 
WI' . 0.: ~. FUEL PLANNING.AND MANAGEMENT .lIitiated by: 

AeNo: 
C1IuIee: 120-XX 

1. PURPOSE. This advisory circular (AC) provides acceptable 
methods, but not the only methods, of effective fuel planning and 
management for air carrier flight operations conducted under 
Federal Aviation Regulations (FAR) Parts 121 and 135. This AC 
also provides fuel calculation methods and acceptable actions to 
be taken if a low fuel situation develops during flight 
operations. The AC emphasizes good planning and judgment as key 
to safe fuel management. 

2. FOCUS. This AC applies primarily to domestic, flag, and 
supplemental air carrier operations and commercial operations 
conducted under FAR Part 121 and to on-demand air taxi and 
commuter operations conducted under FAR Part 135. The fuel 
management principles discussed in this AC can also be applied to 
operations conducted under FAR Parts 91, 125, and 129. Specific 
regulatory fuel requirements for FAR Parts 91, 121, 125, and 135 
are included in Appendix 1. 

3. RELATEP FAR SECTIONS. 

a. FAR Part 91. 

(1) SFAR 29-4 Limited IFR Operations of Rotorcraft. 

(2) FAR S 91.3 Responsibility and authority of the 
pilot in comm~nd. 

l3,l PAR S 91.103 Preflight action. 

..g) PAR S 91.151 Fuel requirements for flight in VFR 
conditio' ", 

(5) FAR S 91.153 VFR flight plan: Information 
required. 

(6) FAR S 91.167 Fuel requirements for flight in IFR 
conditions. 

Par 1 

FAA Form 1320-15 ('-821 Super.aes WA Form 1J20.2 
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(7) FAR S 91.169 IFR flight plan: Information 
required. 

b. FAR Part 121. 

(1) FAR S 121.181 Transport category airplanes: 
Reciprocating engine powered: En route limitations:· One engine 

'inoperative. 

(2) FAR S 121.183 ~art 25 transport category airplanes 
with four or more engines: Reciprocating engine powered: 
En route limitations: Two engines inoperative. 

(3) FAR S 121.193 Transport category airplanes: 
Turbine engine powered: En route limitatior.s: Two engines 
inoperative. 

(4) FAR S 121.329 Supplemental oxygen for sustenance: 
Turbine engine powered airplanes. 

(5) FAR S 121.331 Supplemental oxygen requirements for 
pressurized cabin airplanes: Reciprocating engine powered 
airplanes. 

(6) FAR S 121.333 Supplemental oxygen for emergency 
descent and for first aid; turbine engine powered airplanes with 
pressurized cabins. 

(7) FAR S 121.533 Responsibility for operational 
control: Domestic air carriers. 

(8) FAR S 121.535 Responsibility for operational 
control: Flag air carriers. 

(9) FAR S 121.537 Responsibility for operational 
control: Supplemental air carriers and commercial operators. 

carriers. 
(10) FAR S 121.557 Emergencies: Domestic and flag air 

~~) FAR S 121.559 Emergencies: Supplemental air 
carriers ~ca.a.rcial operators. 

r 
(12) FAR S 121.601 Aircraft dispatcher information to 

pilot in ca.aand: Domestic and flag air carriers. 

(13) FAR S 121.619 Alternate airport for destination: 
IFR or over-the-top: Domestic air carriers. 

(14) FAR S 121.621 Alternate air~ort for destination: 
Flag air carriers. 
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(15) FAR S 121.623 Alternate airport for destination; 
IFR or over-the-top: Supplemental air carriers and commercial 
operators. 

(16) FAR S 121.627 Continuing flight in unsafe 
conditions. 

(17) FAR S 121.631 Original dispatch or flight release, 
redispatch or amendment of dispatch or flight release. 

(18) FAR S 121.635 Dispatch to and from refueling or 
provisional airports: Domestic and flag air carriers. 

(19) FAR S 121.639 Fuel supply:. All operations: 
domestic air carriers. 

. (20) FAR S 121.641 Fuel supply: nonturbine and 
turbo-propeller-powered airplanes: Flag air carriers. 

(21) FAR S 121.643 Fuel supply: Nonturbine and 
turbo-propeller-powered airplanes; supplemental air carriers and 
commercial operators. 

(22) FAR S 121.645 Fuel supply: Turbine-engine powered 
airplanes, other than turbo-propeller; flag and supplemental air 
carriers and commercial operators. 

~ (23) FAR S 121.647 Factors for computing fuel required. 

c. FAR Part 125. 

(1) FAR S 125.23 Rules applicable to operations subject 
to this part. 

(2) FAR S 125.319 Emergencies. 

(3) FAR S 125.367 Alternate airport for destination: 
IFR or over-the-top. 

(4) FAR S 125.375 Fuel supply: Nonturbine and 
turbopro~ller-powered airplanes. 

(5) FAR S 125.377 Fuel supply: Turbine-engine-powered 
airplane. other than turbo-propeller. 

Par 3 

d. FAR Part 135. 

(1) FAR S 135.19 Emergency operations. 

(2) FAR S 135.209 VFR: Fuel supply. 

3 



(3) FAR S 135.223. IFR: Alternate airport 
requirements. 

4. RELATED READING MATERIAL. 

, 

a. AC 120-42, Extended Range Operation With Two-Engine 
Airplanes (ETOPS) (12-30-88) (AFS-210). 

b. National Transportation Safety Board (NTSB) Aircraft 
Accident Report PB91-910404. 

c. NTSB Accident Report NTISUB/E/104-007. 

d. NTSB Accident Report PB-199806. 

e. NTSB Accident Report PB85-910408. 

f. NTSB Accident Report LAX88LA051. 

g. FAA Order 8400.10, Vol. 3, sections 2, 3, 4, and 5; 

h. Air Carrier Operations Specifications 

5. BACKGROUND. 

a. Avianca Airlines flight 052 departed Bogota, Colombia on 
January 25, 1990, on an international flight to John F. Kennedy 
International Airport with an intermediate stop in Medellin, 
Colombia. At approximately 9:30 p.m. Eastern Standard Time, the 
Boeing 707-321B crashed in a residential area while attempting 
its second approach to land. Of the 158 passengers on board, 
73 were fatally injured. Although Avianca Airlines flight 052 
was conducted under FAR Part 129, an examination of the chain of 
events leading to the crash provides useful lessons for 
operations conducted under FAR Parts 91, 121, 125, and 135. 

b. Poor weather in the northeast United States had caused 
air traffic control (ATC) to place Avianca flight 052 in holding 
patterns three times for a total of approximately 1 hour and 
17 minutes. During the third period of holding, the crew 
reported ~t the airplane was running out of fuel, could not 
reach it. alternate destination (Boston-Logan International 
Airport), and could only hold for 5,minutes. After missing the 
first appeoecb, ~e aircraft received vectors for a second 
attempt. While turning inbound to the airport, the aircraft 
exhausted its fuel supply, lost power to all four engines, and 
crashed approximately 16 miles from the airport. 

c. The National Transportation Safety Board (NTSB) 
determined that the probable cause of this accident was the 
flight crew's failure to adequately manage the airplane's fuel 
load and communicate the emergency fuel situation to air traffic 
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controllers prior to fuel exhaustion. The NTSB report also cited 
the following contributing factors: 

(1) The flight crew's failure to use an airline 
operational control dispatch system while conducting an 
international flight into a congested airport during poor 
weather. 

(2) Lack of standardized terms for use by flight 
crewmembers and controllers to communicate minimum and emergency 
fuel conditions. 

d. NTSB records for FAR Part 121 and 135 operations 
indicate that between 1965 and 1989 there have been 30 air 
carrier accidents that were the result of fuel exhaustion. These 
accidents had the following contributing factors in common: 

(1) Improper inflight fuel management decisions, 

(2) Miscalculated fuel consumption, 

(3) Mismanagement of fuel. 

e. The Fuel Requirements Working Group under the Aviation 
Rulemaking Advisory Committee analyzed 110 fuel-related Aviation 
Safety Reporting System reports from the period 1986 to 1991, and 
NTSB data from the 30 fuel-related accidents. The group also 
solicited comments from domestic and foreign air carriers, 
aircraft dispatcher groups, and pilot 9roups. An analysis of 
these responses and the accident data indicates the need for: 

. (1) An explanation of FAR fuel requirements and 
terminology, 

(2) Clarification of the responsibilities of pilots, 
aircraft dispatchers, and air traffic controllers, 

(3) Additional guidance on fuel management principles, 

(4) -Acceptable procedures to be followed in low fuel 
situationa. 

6. FUEL MANAGEME~T. 

a. Sa~. flight operations are dependent on thorough 
preflight planning. This planning should include compliance with 
regulatory requirements; a comprehensive evaluation of the 
weather and air traffic conditions; the airport conditions at the 
departure, destination, and alternate airports; and the 
mechanical condition of the aircraft. The information gained 
during planning is used to determine the quantity of fuel 
necessary for the flight. 
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b. Onc. preflight planning has been completed, the 
necessary fuel has been loaded, and the flight has departed, it 
is the ra-.ponsibility of the pilot and the aircraft dispatcher to 
monitor the fuel on board as the aircraft proceeds toward its 
destination and to confirm that sufficient fuel remains to 
complete the flight safely. 

NOTE: All references to aircraft dispatchers are applicable only 
to FAR Part 121 domestic and flag operations. 

c. Even with proper preflight planning and en route fuel 
management, the flight crew may encounter circumstances (e.g., 
unanticipated air traffic, airport closings, aircraft routing, 
and wind and weather conditions) that cause the fuel used to 
exceed planned quantities. If this occurs, the pilot and/or the 
aircraft dispatcher should act to prevent the flight from 
operating in a low fuel condition. 

7. FUEL MANAGEMENT - PREFLIGHT PLANNING 

a. Preflight fuel planning 
includes compliance with the 
regulatory requirements. Federal 
Aviation Regulations specify the 
minimum fuel requirements for 
operations conducted under 
FAR Parts 91, 121, 125, and 135. 
FAR Part 121 specifies minimum fuel 
requirements for domestic, flag, and 
supplemental air carrier operators 
and commercial operators. 
FAR Part 121 further specifies the 
requirements for engine type and 
geographic area in which operations 
are conducted. FAR Part 135 fuel 
requirements are specified for type 
of aircraft, day versus night 
operation, and whether the operation 
is conducted under Visual Flight 
Rules (VFR) or Instrument Flight 
Rules (IFIl). coneSi tions. Air Carrier 
Operation lteCifications may further 

PREFLIGHT PLANNING 

TAXI 

EN ROt1I'E (taboff to landing) 

ADDmONAL 

• ALTBRNATE 

• RESER"·'E 

• EN ROlTl'E RESERVE 

• OTHBR REQUIRED 

• CONTINGENcY 

define ~'1I~:Uirements. A detail.ed description of regulatory 
fuel r .. ts, by operating part, is contained in Appendix 1 
of this AC'and in the set of charts entitled Summary of FAR Fuel 
Requirements. 

NOTE: Because the FAR is subject to revision, operators using 
this AC should consult the most current edition of the FAR, to 
verify that the FAR references are not obsolete. 
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b. Preflight fuel planning should account for the fuel 
needed to position the aircraft for takeoff, to fly to the 
destination along the planned route, and additional fuel. This 
additional amount of fuel includes alternate fuel, reserve fuel, 
en route reserve, other required fuel, and contingency fuel. It 
allows continued operation of the aircraft in the event of either 
anticipated or unanticipated circumstances. The different fuel 
considerations are illustrated in Figure 1 and are listed below: 

NOTE: All re~uired fuel is in addition to unusable fuel. 

(1) Taxi Fuel. The fuel necessary to position the 
aircraft for takeoff. When determining this quantity, 
consideration should be given to any known or anticipated delays 
that the aircraft may encounter while taxiing to the runway. 

(2) En Route Fuel. The fuel necessary for takeoff, 
climb, cruise, descent, approach, and landing at the destination. 
Calculations should include allowances for the expected wind and 
weather conditions forecast for the flight and aircraft-specific 
fuel consumption rates. This quantity should allow for any known 
or expected air traffic routings, standard instrument departures, 
or arrival procedures. Fuel sufficient to conduct an instrument 
approach at the destination should be included, if appropriate. 

FIGURE 1. FUEL PLANNING 

FUEL. TO L_T_AX_' ~I + I EN ROUTE I + 
BE L.OADED - .. . 

1 """' flat calM III incftue in UI c:onsumpIiOn 
,.. IhouId be indudId in 1ft rouIIluII. if poIIItIIe. 

2 Once CIOI'IIidIrICl. lies. may be ~ lor .... 
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(3) Alternate Fuel. The fuel necessary to fly from the 
destination to an alternate airport(s). An alternate may be 
specified because of regulatory requirements or other operational 
considerations. The calculation of the alternate fuel amount 
begins at the missed approach, point at the destination and 
includes climb, cruise, descent, approach, and landing at the 
alternate airport. The amount of alternate fuel should be based 
on normal air traffic routing and procedures, and forecast 
meteorological conditions. For flights for which an alternate is 
not specified, the operator should consider the need to provide 
fuel for a missed approach at the destination. 

(4) Reserye fuel. The fuel that allows continued 
operation after arriving over the alternate airport, or the 
destination if no alternate is specified. The FAR specifies, by 
type of operation, both the time that an aircraft should be able 
to remain in flight, and the fuel consumption ra~e at which the 
reserve fuel should be calculated. (See Appendi~ 1 for specific 
regulatory requirements.) The fuel consumption rate is 
calculated based on one of the following: 

(i) The holding speed at 1500 feet above the 
alternate or destination airport at standard temperature 
conditions, 

(ii) The normal cru1s1ng fuel consumption. 
Acceptable methods of calculating normal cruising fuel 
consumption include using the average fuel flow rate, 
representative of the operator's use of the aircraft type; or 
using the fuel consumption rate attained at the end of the 
alternate or en route flight segment, or 

(iii) The normal cruising speed. Normal cruising 
speed is a specific speed schedule selected by ~he operator. 

(5) En Route Reserve. Additional fuel that is 
calculated as a percentage of the en route flight time to the 
airport of intended landing on certain international flights. 
The purposeGf en route reserve is to allow for variations in 
operational conditions that may result in a higher fuel usage 
than pl~. For example, FAR SS 121.645(b) (2) and 
125.377(bl{2) specify that an additional fuel amount be 
calculat":1.'I8ing 10 percent of the,an route flight time. The 
operator .ay u.,any reasonable method, appropriate to the 
operation, to determine this fuel quantity. An acceptable method 
of calculation is to use the fuel consumption rate at the end of 
the en route seqment to determine this amount. (En route reserve 
requirements may be amended by Operations Specifications 
paragraphs B43 or B44. Redispatch/rerelease procedures that 
reduce the en route reserve amount are discussed in paragraph 7c. 
Special fuel reserves for international operations are discussed 
in paragraph 7d.) 
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(6) Other Fuel Required for Takeoff. Other types of 
fuel required for takeoff include the following: 

(i) Fuel for Aircraft Mechanical Conditions. Fuel 
planning should consider other conditions that increase fuel 
consumption or require that additional fuel be carried. Examples 
include Minimum Equipment List (MEL) and Configuration Deviation 

-List limitations, fuel for auxiliary power unit operation, engine 
inter-mix configurations, flights conducted with the landing gear 
extended and other abnormal operations. Increased fuel 
consumption should either be included in the en route fuel 
calculation or specified as Other Fuel Required for Takeoff. 

(ii) Fuel for Enqine Failure or pepressurization. 
The FAR prescribes performance operating limitations that affect 
fuel requirements and should be considered during flight 
planning. Flight plans should include an allowance for the 
possibility of the failure of one or more engines and/or the loss 
of cabin pressurization. An aircraft should have sufficient fuel 
at the most critical en route point to divert to and land at an 
airport. During flight planning, it is necessary to compare the 
fuel necessary to fly to the designated en route alternate at 
every point along the flight path with the amount of fuel 
expected to be on board at each point along the route as 
illustrated in Figure 2. If the fuel expected to be on board at 
the critical point is not sufficient, additional fuel to complete 
the diversion should be carried. 

(A) Figure 2 illustrates a flight planned from 
New York's John F. Kennedy Airport to London's Gatwick Airport. 
An initial flight plan is calculated that includes en route fuel, 
alternate fuel, and reserve fuel. Gander, Newfoundland (point A 
in Figure 2) and Keflavik, Iceland (point B in Figure 2) are 
selected as suitable en route alternate airports. Next, a 
calculation is performed to determine if at the flight's most 
critical point the aircraft would have sufficient fuel to reach 
either of the two planned en route alternates in the event of an 
engine failure or loss of cabin pressurization. In this example, 
the initial flight plan diagonal illustrates that at the most 
critical point between Keflavik and London the aircraft would not 
have enou~ fUel to reach either airport. Therefore, a new 
flight pl~th.t includes the additional fuel necessary to divert 
and land .... ly from the most critical point would have to be 
computed. -~i. add.d fuel would then be considered required fuel 
for tak.ott and is illustrated by the final flight plan diagonal. 
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FIGURE 2. CRITICAL FUEL ANALYSIS 
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NOTE: A detailed description of the requirements 
for calculation of the fuel for two-engin~ aircraft that operate 
more than 60 minutes from a suitable airport is defined in 
AC 120-42. 

(iii) Fuel for Ballast. Fuel carried to comply 
with aircraft specific weight and balance requirements. This 
fuel should be considered unusable fuel. 

(7) Contingency Fuel. The FAR requires that 
consideration be given to any other condition that may delay the 
landing of the aircraft. These conditions include,meteorological 
conditioDar air traffic delays, and deviations from the planned 
flight r~te that could increase the amount of fuel consumed. 

(i) Factors that may~nfluence the decision to add 
fuel may include equipment limitations, pilot qualifications, 
carrier operating experience, company policy, and weather. 
Additional fuel may not be necessary for expected conditions if 
an alternative course of action that ensures the safe completion 
of the flight is available. Additional fuel may be considered 
for operations into airports with single runways, or into areas 
of the world in which weather information, airport information, 
communications, or air traffic services may be limited. 
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(ii) operators may also plan to carry additional 
fuel becau •• of the availabi"lity or price of fuel, or company 
operating policies. 

c. I.dispatch/Ierelease Procedures. 

(1) FAR S 121.631(c) permits the planned redispatch 
(PRO) of flag air carrier flights and the planned rerelease (PRR) 
of supplemental air carrier flights. This procedure reduces the 
en route reserve fuel requirement. These operations are 
conducted in accordance with Paragraph 844 of the Air carrier 
Operation Specifications. Using PRO/PRR, two destinations are 
identified: 1) the intended destination, and 2) an intermediate 
destination. The flight is planned and released to the 
intermediate destination, with the expectation that the flight 
will be rereleased or redispatched to the intended destination 
while en route. Prior to reaching the predetermined PRO/PRR 
point, the pilot and aircraft dispatcher review the en route and 
destination weather and recalculate the time and fuel required to 
reach the intended destination. The en route reserve fuel amount 
required at the PRO/PRR point is based on the en route time from 
the PRO/PRR point to the destination. When this procedure is 
used, the requirements applied to an original release, with the 
exception of the MEL, are met at the time of redispatch or 
rerelease. 

(2) If the fuel on board permits, the flight may be 
redispatched or rereleased to the intended destination no more 
than 12a minutes prior to reaching the PRO/PRR point. 

d. Special Fuel Reserves in International Operations. Fuel 
supplies required by 843 of the Air carrier Operation 
specifications are essentially the same as those required for 
domestic operations. Operations conducted in accordance with B43 
require that additional international fuel supplies be loaded on 
board the airplane when a portion of the route requires use of a 
long-range navigation system or flight navigator, i.e. the 
aircraft position cannot be reliably fixed by ICAO standard 
NAVAIDs. The additional fuel must be equal to the amount of fuel 
required to fly for a period of 10 percent of the time it takes 
to fly that portion of the route where a long-range navigation 
system or f.light navigator is required • 

. 
8. FUEL IllAGEMINT - EN ROUTE OPERATION. 

a. En route fuel management begins when the pilot verifies 
that all necessary fuel is boarded. FUel management continues 
when, prior to beginning the takeoff roll, the pilot verifies 
that the fuel on board meets or exceeds the amount required to 
fly to the destination, then to the alternate (if specified), 
plus applicable reserve amounts and any additional fuel agreed to 
by the pilot and aircraft dispatcher. 
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b. Proper fuel management 
depends on constant awareness of the 
expected fuel on arrival (EFOA) at 
the airport of intended landing. The 
EFOA i. equal to the total fuel on 
board minus the planned fuel 
consumption from the aircraft's 
current position to the airport of 
intended landing. The pilot and 
aircraft dispatcher should monitor 
the EFOA during the flight. Whenever 
the actual conditions of the flight 
differ from those anticipated when 
the flight was planned, the pilot and 
the aircraft dispatcher should 
recalculate the EFOA and verify that 
the flight will arrive at the airport 
of intended landing with reserve and 
alternate fuel intact. 

, 

PUEL MANAGEMENT 
PRlNCJPLE 

PiJoca lad aircritt dispatcbas 
mast m·;nt,jn awareDeS of 
........ laeI _ arriftI 

11'I00I''_ 
:=~ 

c. All flights should be 
planned to land with reserve fuel 
intact. The purpose of reserve fuel 
operation if unanticipated delays or 
encountered. This fuel provides an 
additional margin of safety that is 
designed to prevent fuel exhaustion. 
pilots ,hould be prepared to make 
fuel management decisions regarding 
when, and under what circumstances, 
reserve fuel can be used. Reserve 
fuel should only be used to complete 
the flight after all other 
alternative actions have been taken. 
Use of reserve fuel is at the pilot's 
discretion, provided that the flight 
can be completed safely. Use of 
reserve fuel does not, in itself, 
make completion of the flight unsafe. 

is to allow continued 
circumstances are 

d. ~ it becomes apparent that 
the fliqldf -..mot be completed as 
currently.lanned, the pilot and the 
aircraft dfapatcher should initiate 
an alternative course of action. The 
decision to execute a new plan of 
action should be made no later than 

FUEL MANAGEMENT 
PRJNOPLE 

a ......... Fuel: 

• Pilots should uways plaD to carry 
nserve fuel to the altemate 
airpoft. 

• ReIene fuel may be aucl while 
ell roare if, ill die opinion of the 
pilot, the f1iabt CIIl be completed 
lIfely. 

when the EFOA at the airport of intended landing is equal to 
reserve plus alternate fuel (if applicable). The following 
options are available: 
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(1) Change the planned 
route of flight, the flight level, or 
the cruis. speed to reduce the fuel 
consumed en route to the airport of 
intended landing. 

(2) Select a different 
alternate airport that requires less 
fuel to reach than the one originally 
specified. • 

(3) Delete the alternate if 
no longer required. 

(4) Change the airport of 
intended landing if none of the above 
alternatives is feasible. 

, 

FUEL MANAGEMENT 
PRINCIPLE 

Recalculate EJ'OA 

• Periodically duriq fliaht 

• WbeD plan is altered 

- Altitude 

- RoatiD. 
- Weather 

- Delays 

e. In order to avoid operating - Mechanical CODdition 
in a low fuel condition, it is 
imperative that the pilot and 
aircraft dispatcher make decisions in 
a timely manner concerning alternative courses of action.- It is 
important to maintain communication between the pilot and the 
aircraft dispatcher. 

9. LOW FUEL CONSIDERATIONS. Proper flight planning and 
appropriate fuel management procedures should ensure that all 
flights,arrive at the airport of intended landing with reserve 
fuel remaining. When no alternatives remain that can reduce the 
fuel required to reach the airport of intended landing, 
subsequent events may cause the EFOA to decrease to unacceptable 
levels. This section describes the fuel management procedures 
that pilots, aircraft dispatchers, and air traffic controllers 
should follow when a low fuel condition develops. Procedures for 
low fuel operation assume that the aircraft is flying to the 
closest suitable airport, and that no alternative airports or 
procedures are available to the pilot. These procedures-also 
assume that t~e EFOA is based on the normal rou~ing to be flown. 

NOTE: S.. Appendix 2 - Fuel Management-Low Fuel diagram 

a. Jdpiaum Fuel Condition. 

(1) A minimum fuel condition exists if: 

(i) EFOA at the airport of intended landing, based 
on the flight's expected route to that point of landing, is less 
than 30 minutes. of flight, calculated at 1500 feet above airport 
elevation, at holding airspeed, until fuel exhaustion, with an 
allowance for established fuel quantity indicating system error; and 
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(ii) All available 
options to resolve a low fuel 
condition (aee paragraph ad, (1)-(4» 
have been exhausted, and no further 
delay can be accepted. 

• NOTE: Military 
aircraft and VFR helicopters may use 
20 minutes, as appropriate. 

(2) A minimum fuel 
condition requires that the aircraft 
proceed to the airport with no 
further delays or deviations from its 
planned route of flight. The planned 
route includes normal arrival 
procedures plus any delays in routing 
known at the time the minimum fuel 
condition is declared to ATC. At 
this point, priority handling is not 
required or requested, but air 
traffic controllers are expected to 

, 

LOW FUEL CONDmONS 

A rninimgm fuel CODditioD eltists 
wbcD the EFOA IS LESS THAN 
30 mi ...... of tlyiD, time co fuel 
exhaustion: 

• Calculated at 1500 feet AGL aad 
boldin, air speed 

• Plul aD aDOWIDCe for fuel 
quamity iDdic:atiq system emr 

In all CIIeS, the M'mimnm Fuel 
dec:lantioD sbould be made in 
sufficieat time co prevent the 
developmeat of au emerleac:y fuel 
coadition. 

advise the pilot of any unusual circumstances or occurrences that 
may further extend the aircraft's flight time to the airport of 
intended landing, holding, additional delay vectors for weather, 
spacing for traffic, or speed restrictions. Air traffic 
controllers should be aware that a declaration of "emergency 
fuel" m~y be forthcoming if the pilot encounters any further 
delays. 

(3) When a minimum fuel condition develops, the pilot 
should: 

(i) Declare "MINIMUM FUEL"·to ATC, 

(ii) State the usable fuel remaining in minutes, 

(iii) continue along ATC cleared routing. ATC may 
continue to assign normal arrival routings, 

(iv) Notify the aircraft dispatcher that a minimum 
fuel declaration has been made, 

(v) Report present po.sition and time to destination 
(VFR or nonradar~environment operations). 

NOTE: "Fuel remaining" is a term that pilots or 
air traffic controllers use when referring to the usable fuel 
remaining on board until actual fuel exhaustion. When 
transmitting such information, in response to either a controller 
question or pilot initiated cautionary advisory to air traffic 
control, pilots should state the approximate number of minutes 
the flight can continue with the fuel remaining. All reserve 
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fuel should be included in the time stated, as should an 
allowance for established fuel quantity indicating system error 
(see the Pilot/Controller Glossary). 

(4) When a minimum fuel condition exists, the aircraft 
dispatcher should contact the appropriate ATC facility to ensure 
that communication and coordination among the pilot,-aircraft 
dispatcher, and ATC continues until the flight has landed safely. 

(5) When a minimum fuel condition exists the air 
traffic controller should: 

(i) Relay this information to the facility to whom 
control jurisdiction is transferred, 

(ii) Be alert for any occurrence that might delay 
the aircraft, 

(iii) Advise the pilot of any unusual 
circumstances or occurrences that may further extend the 
aircraft's flight time to the airport of intended landing, 

(iv) Be aware that a declaration of "emergency 
fuel" may be forthcoming if the pilot encounters any further 
delays. 

(6) The following example illustrates a situation in 
which a minimum fuel declaration is made. All other options (see 
paragraph ad, (1)-(4» have been exhausted prior to making the 
declaration: 

(i) The pilot of Airworthy Flight 123, on an IFR 
flight plan, determines that the flight time to XYZ is 19 minutes 
and that the EFOA will be equivalent to 29 minutes. The radio 
transmission used is "Zulu Approach, Airworthy 123 declaring 
minimum fuel. I have four eight minutes fuel remaining." 

(7) The minimum fuel value used in this AC is based on 
a review of regulatory fuel amounts, and recognizes that some 
reserve fuel- Can be used without compromising safety. In some 
operation. it may be appropriate to take action at a higher 
minimum fuel value. Early communication of a low fuel state may 
help to ~t a minimum fuel declaration. The minimum fuel 
declaratiaa .bould be made in sufficient time to prevent the 
development of an emergency condition. 

b. Emergency Fuel Condition. 

(1) If the EFOA continues to decrease, an emergency 
fuel condition may develop. An emergency fuel condition exists 
when the EFOA at the airport of intended landing, based on the 
normal route expected for the flight, is equal to or less than 
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the amount of fuel required to 
execute a missed approach, and 
another approach to landing based on 
the actual conditions at the airport. 
This should be no less than the fuel 
required to climb to 1500 feet, 
proceed downwind, and then execute 

, another approach and land from a 
point 10 miles from the end of the 
runway. All emergency fuel should 
include an allowance for established 
fuel quantity indicating system 
error. 

(2) When an emergency fuel 
condition exists, the pilot should: 

(i) Declare an 
emergency to ATe, 

(ii) state the usable 
fuel remaining in minutes, 

, 

LOW PUEL CONDmONS 

~J'uel 

AD emerpacy faeI coacIitioa em. 
wbea the EPOA IS LESS TIlAN the 
IIDOUDt of fuel NqaiIecl to: 

• Ezecure I miIIecllppl'Oldl 

• CUmb to 1500 feet 

• Proc:eecI dowDwiDd 

• Execute I 100000e fiDallpp1'OlCh 
to lIDdiDl 

• PbIIID allOWlllCe for fuel 
q1IIDIity jnctic:atinllystem eIfOI'. 

from ATe, 
(iii) Ask for and receive priority handling 

(iv) Proceed directly to the airport, 

(v) Advise the aircraft dispatcher of the 
emergency condition, if time permits. 

(3) When an emergency fuel condition exists, the 
aircraft dispatcher should: 

(i) Provide any assistance requested by the pilot. 

(ii) Ensure that ALL appropriate ATe facilities are 
advised of the emergency • 

. ~ (iii) Ensure that the airport of intended landing 
is advised" of the .. ergency. 

(iv) Ensure that all,appropriate emergency 
procedur .. and notifications are initiated. 

(v) Record the emergency and related 
circumstances. 

(4) When an emergency fuel condition exists the air 
traffic controller should: 
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(i) Provide priority handling directly to the 
airport of intended landing, . 

(ii) Advise the pilot of any circumstances or 
occurrences that may further extend the aircraft's flight time to 
the airport of intended landing, .. . 

(iii) Relay this information to the facility to 
which control jurisdiction is transferred. 

(5) It is imperative that pilots and aircraft 
dispatchers be aware of the fuel quantities that constitute 
minimum fuel and emergency fuel, respectively. To improve 
awareness, some operators calculate the~e values for each flight, 
and provide this information with the flight dispatch documents. 

10. FUEL MANAGEMENT EXAMPLE. The following example depicts a 
situation in which fuel calculations are necessary en route, and 
illustrates when an alternative plan becomes imperative. 

An air carrier flight is operating under FAR Part 121 domestic 
regulations from Cleveland Hopkins Airport (CLE) to Washington 
National Airport (DCA). Pittsburgh International Airport (PIT) 
is specified as the alternate airport for the flight. 

Before the flight, the pilot and aircraft dispatcher review all 
factors that may affect the flight to determine if the flight can 
be completed safely. During this preflight planning process they 
calculate the taxi, en route, alternate, and 45 minute reserve 
fuel amounts, and then add 30 minutes of contingency fuel that 
can be used to absorb any delays that might be encountered while 
en route. Before engine start, the pilot determines that all 
requested fuel has been loaded. After completing preflight 
duties and taxiing to the departure runway, the pilot confirms 
that there is sufficient fuel on board to fly to DCA, then to the 
alternate airport (PIT), and then to fly for an additional 
45 minutes after reaching the alternate. The flight is still 
carrying an additional 30 minutes of contingency fuel. 

The flight departs CLE. After climbing to the cruising altitude, 
the pilot_lculates the EFOA and determines that it will be the 
same as ~. the flight was planned. While en route, the flight 
receives • Clearance from ATC to hald at Morgantown VOR for 
20 minut... Usiog this information, the pilot and the aircraft 
dispatcher, recalculate the EFOA at DCA and determine that after 
the holding is complete, the flight can proceed to DCA and arrive 
with 10 minutes of contingency fuel, as well as sufficient fuel 
to fly to the alternate airport (PIT), and then fly for an 
additional 45 minutes. 

NOTE: It is a good fuel management practice to calculate the 
EFOA after departure and again after receiving notice of a 
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delay. This ensures that there will be enough fuel 
reaaining at the completion of the hold to fly to the 
airport of intended landing without using the alternate or 
re •• rv. fu.l. If there is insufficient fuel on board, the 
pilot and aircraft dispatcher should consider other 
available options for the flight. 

After holding at Morgantown for 20 minut.s, the flight r.ceives 
clearance to proceed toward its destination. ATC advises the 
pilot that flights into DCA can expect further delays. The pilot 
and the aircraft dispatcher review the w.ath.r in the Washington 
area and determine that based on the w.ather forecast, 
Dull.s International Airport (lAD), is available as an alternate 
airport. After changing the alternate to an airport that is 
closer to the intended destination, they recalculate the EFOA at 
DCA. The flight has sufficient fuel to fly to DCA, hold in the 
DCA area for 25 minutes, fly to the alternate airport (lAD), and 
then fly for an additional 45 minutes. 

NOTE: It is a good fuel management practice to consider options 
that improve the EFOA at the destination. In this 
example, the alternate has been changed to an airport 
closer to the destination. This reduces the alternate 
fuel required, which increases the available contingency 
fuel. 

As the flight proceeds to DCA, it experiences additional holding 
and receives a series of delaying vectors from ATC. The EFOA is 
again recalculated. In addition to alternate and reserve fuel, 
five minutes of contingency fuel remains. Approach control 
advises the flight that the approach to DCA will take the flight 
on an extended downwind leg and that additional holding is a 
possibility. The pilot corifers with the aircraft jispatcher and 
they agree that the flight should divert to the al~ernate 
airport. 

NOTE: It is a good fuel management practice to recalculate EFOA 
every tim. the flight encount.rs a delay or deviates from 
the flight plan. The pilot and the aircraft dispatcher 
should also consider changing the flight destination 
whenever circumstances develop that may cause the flight 
t~~~naua. res.rve fuel. In this case the d.stination has 
b ... ·:cb.ng.d to the alternate airport so that the flight 
vlD arrive .t lAD with 45 minut.s of res.rve fu.l 
r_lning~.-

As the flight proc •• ds toward lAD, ATC informs the pilot that it 
will be n.c.ssary to fly an extended arrival route because many 
oth.r aircraft are also div.rting to that airport. ATC advis.s 
the pilot to expect vectors around the airport b.fore entering a 
15-mile final approach. The pilot estimates that the tim. 
required to fly to lAD, based on the expected route, will be 
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NOTE: On this approach, an unexpected go-around will cause the 
flight to consume additional fuel. The pilot knows that 
the new EFOA will be unacceptably low, so the flight 
should return to the airport with no delay. The pilot 
declares an emergency and begins to fly the most direct 
route to the airport, and lands on the closest suitable 
runway. 

In this example, the pilot has demonstrated proper fuel 
management on a flight that experienced numerous unexpected 
delays. After each delay the EFOA was recalculated and 
evaluated. The pilot and aircraft dispatcher made timely and 
appropriate decisions to change the alternate airport and 
destination, to ensure that the flight would arrive at the 
alternate (lAO) with 45 minutes of reserve fuel remaining. After 
experiencing additional delays while diverting to the alternate 
airport, the pilot declared that a minimum fuel condition 
existed. Finally, after executing the go-around, the pilot 
declared a fuel emergency and flew the most direct route to a 
safe landing. 

Each of the decisions made by the pilot and the aircraft 
dispatcher was based on the EFOA that was recalculated every time 
the flight encountered a delay. The pilot and the aircraft 
dispatcher made each decision without delay, when the information 
indicated that the EFOA had decreased to inappropriately low 
levels. This enabled the pilot to manage the flight with the 
knowledge that the aircraft would always have sufficient fuel on 
board to complete the flight safely. 
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APPENDIX 1. QUICR REFERENCE GUIDE 

1. FAR PART 121 DOMESTIC OPERATIONS. 

a. Taxi Fuel. Start-up, taxi, and predeparture delay fuel 
should be included in the en route fuel section of a flight 
dispatch or in a section of the flight dispatch called taxi fuel. 

b. En route fuel. FAR SS 121.639(a) and 121.647(a) and 
(C). The fuel required for the flight to reach the airport to 
which it is dispatched and execute one instrument approach [and 
land] . 

c. Additional Fuel: 

(1) Alternate Fuel. (If required by FAR S 121.619(a).) 
FAR SS 121.639(b) and 121.647(a) and (c). The fuel required to 
execute a missed approach at the airport of intended landing, fly 
to the most distant alternate airport specified in the flight 
dispatch, execute an approach, and land. 

(2) Reserye Fuel. FAR--S 121.639(c). The fuel required 
for the aircraft to continue flight for 45 minutes at normal 
cruising fuel consumption. 

(3) En Route Reserye. Not Applicable. (N/A). 

(4) Other Reguired Fuel. As necessary. 

(5) Contingency Fuel. FAR S 121.647(d). The fuel that 
may be necessary to compensate for any other conditions that may 
delay the landing of the flight. 

.-
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2. FAR PART 121 FLAG OPERATIONS - NONTUBBINE AND TURBO-PROP 
AIRPLANES. 

a. TAli Fuel. Start-up, taxi, and predeparture delay fuel 
should be included in the en route fuel section of a flight 
dispatch or in a section of the flight dispatch called taxi fuel. 

b. En Route Fuel. FAR 55 121.641(a)(1) and 121.647(c). 
The fuel required for the flight to reach the airport to which it 
is dispatched and execute one instrument approach and land. 

c. Additional Fuel: 

(1) Alternate Fuel. (If required by 
FAR 5 121.621(a)(1).) FAR 55 121.641(a)(2) and 121.647(c). The 
fuel required to execute a missed approach at the airport of 
intended landing, fly to the most distant alternate airport 
specified in the flight dispatch, execute an approach, and land. 

(2) Reserve Fuel. 

(i) With Available Alternate. 
FAR 5 121.641(a)(3). The fuel required to fly for 30 minutes 
plus 15 percent of the total time required to fly at normal 
cruising fuel consumption to the airport of intended landing and 
the most distant alternate specified on the dispatch release, or 
to fly for 90 minutes at normal cruising fuel consumption, 
whichever is less. 

(ii) Without Available Alternate. 
FAR 55 121.621(a)(2) and 121.641(b). If no alternate is 
available there must be enough fuel to fly to the airport of 
intended landing, considering wind and weather, to execute an 
approach, and then fly for 3 hours at normal cruising fuel 
consumption. 

(3) En Route Reserye. N/A. 

(4) . Other Required Fuel. As necessary. 

:~tinqenCV FUel. PAR S 121.647(d). The fuel that 
may be n ", to compensate for any other conditions that may 
delay th -.. 9 of the flight. .-
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3. FAR PART 121 FLAG OPERATIONS - TURBINE-POWERED AIRPLANES 
(OTHER THAI TORBO-PROPELLER) WITHIN THE CONTIGUOUS UNITED STATES 
AND DISTRICT OF COLUMBIA. In accordance with FAR 5 121.645(a), 
flag operations using turbine-engine-powered (other than 
turbo-propeller) airplanes operated within the 48 contiguous 
States and District of Columbia may use the fuel requirements for 
domestic air carriers found in FAR 5 121.639. These 'are: 

a. Taxi Fuel. Start-up, taxi, and predeparture delay fuel 
should be included in the en route fuel section of a flight 
dispatch or in a section of the flight dispatch called taxi fuel. 

b. En Route Fuel. FAR 55 121.639(a) and 121.647(a) and 
(c). The fuel required for the flight to reach the airport to 
which it is dispatched and execute one instrument approach and 
land. 

c. Additional Fuel: 

(1) Alternate Fuel. (If required by 
FAR 5 121.621(a)(1).} FAR 55 121.639(b} and 121.647(a} and (c). 
The fuel required to execute a missed approach at the airport of 
intended landing, fly to the most distant alternate airport 
specified in the flight dispatch, execute an approach, and land. 

(2) Reserve Fuel. FAR 5 121.639(c). The fuel required 
for the aircraft to continue flight for 45 minutes at normal 
cruising. fuel consumption. 

(3) En Route Reserve Fuel. N/A. 

(4) Other Required Fuel. As necessary. 

(5) Contingency Fuel. FAR 5 121.647(d). The fuel that 
may be necessary to compensate for any other conditions that may 
delay the landing of the flight. 
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4. FAB PART 121 FLAG OPERATIONS - TURBINE-POWEREP AIRPLANES 
(OTHER THAI TURBO-PROPELLER) OUTSIDE THE CONTIGUOUS UNITED STATES 
AND DISTRICT OF COLUMBIA. 

a. TAXi ruel. Start-up, taxi, and predeparture delay fuel 
.should be included in the en route fuel section of a flight 
dispatch or in a section of the flight dispatch called taxi fuel. 

b. En Route Fuel. FAR 55 121.64s(b)(1) and 121.647(c). 
The fuel required for the flight to reach the airport to which it 
is dispatched and execute one instrument approach and land. 

c. Additional Fuel: 

(1) Alternate Fuel. (If required by 
FAR 5 121.621(a)(1).) FAR 55 121.64s(b)(3) and 121.647(c). The 
fuel required to execute a missed approach at the airport of 
intended landing, fly to the most distant al~ernate airport 
specified in the flight dispatch, execute an approach, and land. 

(2) Reserve Fuel. 

(i) FAR 5 121.64s(b)(4). The fuel necessary to 
fly for 30 minutes at holding speed at 1,500 feet above the 
alternate airport (or the airport of intended landing if no 
alternate is required by 5 121.621(a)(1» under standard 
temperature conditions. 

(ii) (Without Available Alternate.) 
FAR 55 121.621(a)(2) and 121.64s(c). If no alternate airport is 
available, the aircraft must carry enough fuel to fly to its 
destination and thereafter to fly for at least 2 hours at normal 
cruising fuel consumption. 

(3) En Route Reserve. FAR 5 121.64s(b)(2). The fuel 
needed to fly for a period of 10 percent of the total t~e 
required to fly from the airport of departure to the airport to 
which it is dispatched, and land. 

(i) Planned redispatch for flag operations. 

(A) FAR 5 121.631(c) permits the planned 
redispatca (PRO) of flag air carri&r flights. These operations 
are conducted in~accordance with paragraph B44 of the Air Carrier 
Operation Specifications. Using this proced~re, two destinations 
are identified, the intended destination and a declared 
intermediate destination. PRO is conducted by dividing the 
flight into two segments, the segment from the point of origin to 
the declared intermediate destination via a redispatch point, and 
the segment from the redispatch point to the airport of intended 
landing. 
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(B) The flight crew and aircraft dispatcher review 
weather, fuel status, and other conditions no more than 
120 minutes before reaching the PRD point. If the flight has 
progressed as planned and no unexpected events have occurred that 
unfavorably affect fuel usage, then the original fuel load should 
be sufficient to provide flight fuel plus the required 10 percent 
en route reserve from the PRD point to the airport of intended 
landing. After making this determination th& flight may be 
redispatched. • 

(ii) Special fuel reserves in international 
operations. Fuel supplies required by B43 of the operations 
specifications are essentially the same as those required for 
domestic operations. However, when a portion of the route 
requires use of a long-range navigation system or flight 
navigator (aircraft position cannot be reliably fixed by lCAO 
standard NAVAIDs), additional international fuel supplies must be 
loaded on board the airplane. The additional fuel must be equal 
to the amount of fuel required to fly for a period of 10 percent 
of the time it takes to fly that portion of the route where a 
long-range navigation system or flight navigator is required. 

(4) Other Required Fuel. As necesbary. 

(5) Contingency Fuel. FAR S 121.647(d). The fuel that 
may be necessary to compensate for any other conditions that may 
delay the landing of the flight. 
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5. FAR PART 121 SupPLEMENTAL AND COMMERCIAL OPERATORS. 
OPERATIONS WITHIN THE 48 CONTIGUOUS STATES AND DISTRICT OF 
COLUMBIA: NON-TURBINE AND TURBOPROP ELLER POWERED AIRCRAfT. 

a. Taxi Fuel. Start-up, taxi, and predeparture delay fuel 
should be included in the en route fuel section of a flight 
release or in a section of the flight release ,called 'taxi fuel. 

b. En Route Fuel. FAR 55 121.643(a)(1) and 121.647(c). 
The fuel required for the flight to reach the airport to which it 
is released and execute one instrument approach and land. 

c. Additional Fuel: 

(1) Alternate Fuel. (If required by FAR 5 121.623.) 
FAR 55 121.643(a)(2), and 121.647(c). The fuel required to 
execute a missed approach at the airport of intended landing, fly 
to the most distant alternate airport specified in the flight 
release, execute an approach, and land. 

(2) Reserve Fuel. FAR 5 121.643(a)(3). The amount of 
fuel required to fly for 45 minutes at normal cruising fuel 
consumption. 

(3) En Route Reserve. N/A. 

(4) Other Required Fuel. As necessa~. 

(5) Contingency Fuel. FAR 5 121.647(d). The fuel that 
may be necessary to compensate for any other conditions that may 
delay the landing of the flight. 

.-
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6. FAR PART 121 SupPLEMENTAL AND COMMERCIAL OPERATIONS OUTSIDE 
OF THE 48 CONTIGUOUS UNITED STATES AND THE DISTRICT OF COLUMBIA: 
NON-TURBINE AND TURBO-PROP AIRCRAFT. 

-
a. Taxi fuel. Start-up, taxi, and predeparture delay fuel 

should be included in the en route fuel section of a flight 
release or in a section of the flight release called ·taxi fuel. 

b. En Route Fuel. FAR S 121.643(a}(1} and (b) and 
FAR S 121.647(c}. ~he fuel required for the flight to reach the 
airport to which it is released and execute one instrument 
approach and land. 

c. Additional Fuel: 

(1) Alternate Fuel. (If required by FAR S 121.623.) 
FAR S 121.643(a)(2), and FAR S 121.647(c). The fuel required to 
execute a missed approach at the airport of intended landing, fly 
to the most distant alternate airport specified in the flight 
release, execute an approach, and land. 

(2) Reserve Fuel: 

(i) FAR S 121.643(b). The fuel required to fly 
for 30 minutes plus lS percent of the total time required to fly 
at normal cruiSing fuel consumption to the airport of intended 
landing and the most distant alternate airport, or to fly for 90 
minutes at normal cruising fuel consumption, whichever is less. 

(ii) (Without Available Alternate.) 
FAR SS 121.623(b) and 121.643(c). If there is no available 
alternate airport, the aircraft must have enough fuel, 
considering wind and other weather conditions, to fly to the 
airport of intended landing and then to fly for 3 hours at normal 
fuel consumption. 

(3) En Route Reserve Fuel. N/A. 

(4) Other Required Fuel. As necessary, 

(5) Contingency Fuel. FAR S 121.647(d). The fuel that 
may be nec •••• ry to compensate for any other conditions that may 
delay the landing of the flight. .,... 
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7. FAR PART 121 SUPPLEMENTAL AND COMMERCIAL OPERATORS. 
OPERATIONS WITHIN THE 48 CONTIGUOUS STATES AND BI~2T iF 
COLUMBIA: TURBINE-POWERED AIRCRAFT (OTHER THiN TVR __ PRO_ELLER1. 

a. Taxi fuel. Start-up, taxi, and predeparture delay fuel 
should be included in the en route fuel section of a flight 
release or in a section of the flight release called ·taxi fuel. 

b. En Route Fuel. FAR 55 121.643(a)(1) and 121.647(c). 
The fuel required for the flight to reach the airport to which it 
is released and execute one instrument approach and land. 

c. Additional Fuel: 

(1) Alternate Fuel. (If required by FAR 5 121.623.) 
FAR 55 121.643(a)(2) and 121.647(c). The fuel required to 
execute a missed approach at the airport of intended landing, fly 
to the most distant alternate airport specified in the flig~t 
release, execute an approach, and land. 

(2) Reserve Fuel. FAR 5 121.643(a)(3). The amount of 
fuel required to fly for 45 minutes at normal cruising fuel 
consumption. 

(3) En Route Reserve. N/A. 

(4) Other Required Fuel. As necessary. 

~ (5) Contingency Fuel. FAR 5 121.647(d). The fuel that 
may be necessary to compensate for any other conditions that may 
delay the landing of the flight. 
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8. FAR PART 121 SUPPLEMENTAL AND COMMERCIAL OPERATIONS OUTSIDE 
OF THE 48 CONTIGUOUS UNITED STATES AND THE DISTRICT OF COLUMBIA: 
TURBINE-POWERED AIRCRAFT (OTHER THAN TUBBO-PROP). 

a. Taxi Fuel. Start-up, taxi, and predeparture delay fuel 
should be included in the en route fuel section of a flight 
release or in a section of the flight release called -taxi fuel. 

b. En Route Fuel. FAR 55 121.645(b)(1) and 121.647(c). 
The fuel required for the flight to reach the airport to which it 
is released and execute one instrument approach and land. 

c. Additional Fuel: 

(1) Alternate Fuel. (If required by FAR 5 121.623.) 
FAR 55 121.645(b)(3) and 121.647(c). The fuel required to 
execute a missed approach at the airport of intended landing, fly 
to the most distant alternate airport specified in the flight 
release, execute an approach, and land. 

(2) Reserve Fuel. 

(i) FAR 5 121.645(b)(4) The f~el necessary to fly 
for 30 minutes at holding speed at 1,500 feet above the alternate 
airport (or the airport of intended landing if no alternate is 
required by 5 121.623(b» under standard temperature conditions. 

_ (ii) (Without Available Alternate) 
FAR 5 121.623(b) and FAR 5 121.645(c). If no alternate airport 
is available, the aircraft must also carry enough fuel to fly to 
its destination and thereafter to fly for at least 2 hours at 
normal cruising fuel consumption. 

(3) En Route Reserve Fuel. FAR 5 121.645(b)(2). The 
fuel required to fly for a period of 10 percent of the total time 
required to fly from the airport of departure to the airport to 
which it is released, and land. 

o 1i) Planned rerelease for supplemental operations. 

(A) FAR 5 121.631(c) permits the planned rerelease 
(PRR) of supplemental air carrier flights. These operations are 
conducted 1D accordance with paragraph B44 of the Air Carrier 
Operation Specifioations. Using this procedure, two destinations 
are identified, the intended destination and a declared 
intermediate destination. PRR is conducted by dividing the 
flight into two segments, the segment from the point of origin to 
the declared intermediate destination via a rerelease point, and 
the segment from the rerelease pOint to the airport of intended 
landing. 
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(B) The flight crew and flight follower review 
weather, fuel status, and other conditions no more than 
120 minute. before reaching the PRR point. If the flight has 
progressed a. planned and no unexpected event8 have occurred that 
unfavorably affect fuel usage, then the original fuel load should 
be sufficient to provide flight fuel plus the required 10 percent 
en route reserve from the PRR point to the airport of intended 
landing. After making this determination the flight may be 
rere1eased. 

(ii) Special fuel reseryes in international 
operations. Pue1 8upp1ies required by B43 of the operation8 
8pecification8 are e88entia11y the 8ame a8 tho8e required for 
domestic operations. However, when a portion of the route 
requires use of a long-range navigation system or flight 
navigator (aircraft position cannot be reliably fixed by ICAO 
8tandard HAVAIOs), additional international fuel 8upp1ies mU8t be 
loaded on board the airplane. The additional fuel mU8t be equal 
to the amount of fuel required to fly for a period of 10. percent 
of the t~e it take8 to fly that portion of the route where a 
long-range navigation sY8tem or flight navigator is required. 

( 4 ) Other Required Pue1. As neces8ary. 

(5) Contingency Pue1. PAR S 121.647(d}. The fuel that 
may be necessary to compensate for any other condition8 that may 
delay the landing of the flight. 
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9. PAR PART 12S OPERATIONS WITHIN THE 48 C0'"8GUOUS S~ES AND 
DISTRICT OP COLUMBIA: NON-TURBINE AND TfrRBOPR PELLER P WERED 
AIRCRAFT. 

a. TAxi Puel. Start-up, taxi, and predeparture delay fuel 
should be included in the en route fuel section of a flight 
release or in a section of the flight release called "taxi fuel. 

b. En Route Fuel. FAR 5 125.375(a)(1). The fuel required 
for the flight to reach the airport to which it is released and 
land. 

c. Additional Puela 

(1) Alternate Puel. (If required by PAR 5 125.367.) 
PAR S 125.375(a)(2). The fuel required to execute a missed 
approach at the airport of intended landing, fly to the most 
distant alternate airport specified in the flight release and 
land. 

(2) Reserve Puel. FAR S 125.375(a)(3). The amount of 
fuel required to fly for 45 minutes at normal cruising fuel 
consumption. 

(3) En Route Reserve. N/A. 

(4) Other Required Puel. As necessary. 

(5) Contingency Puel. FAR 55 125.23(a) and 91.103(a). 
The fuel~that may be necessary to compensate for any other 
conditions that may delay the landing of the flight. 
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10. FAR PMT 12S OPERATIONS OUTSIDE OF THE 48 mBGuogs STATES 
AND THI DISTRICT OF COLUMBIA: NON-TURBINE ANJ -PR P 
AIRCRAFT· 

a. Taxi pyel. Start-up, taxi, and predeparture delay fuel 
should be included in the en route fuel section of a flight 
release or in a section of the flight release called "taxi fuel. 

b. In Route Fuel. FAR 5 125.375(a)(1) and (b). The fuel 
required for the flight to reach the airport to which it is 
released and land. 

c. Additional Fuel: 

(1) Alternate Fuel. (If required by FAR 5 125.367.) 
FAR 5 125.375(a)(2). The fuel required to execute a missed 
approach at the airport of intended landing, fly to the most 
distant alternate airport specified in the flight release and 
land. 

(2) Reserye Fuel: 

(i) With Alternate. FAR 5 125.375(b). The fuel 
required to fly for 30 minutes plus 15 percent of the total time 
required to fly at normal cruiSing fuel consumption to the 
airport of intended landing and alternate airport(s), or to fly 
for 90 minutes at normal cruiSing fuel consumption, whichever is 
less. 

(ii) Without Available Alternate. 
FAR 55 125.367(b) and 12S.375(c). If there is no available 
alternate airport, the aircraft must have enough fuel, 
considering wind and other weather conditions, to fly to the 
airport of intended landing and then to fly for 3 hours at normal 
fuel consumption. 

(3) In Route Reserve Fuel. N/A. 

( 4) " .other Required Fuel. A8 necessary. 

(Sl Contingency Fuel. FAR 55 125.23(b) and 91.103(a). 
The fuel ~ .. y be necessary to compensate for any other 
conditiona-.... t may delay "the landing of the flight. 
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11. FAR PART 125 OPERATIONS WITHIN THE 4g iiNTRXj@~TATTftANAND 
THE DISTRICT OF COLUMBIA: TURBINE-POWERE RC ER 
TUBBO-PROP AIRCRAFT. 

a. Taxi ruel. Start-up, taxi, and predeparture delay fuel 
should be included in the en route fuel section of a fliqht 
release or in a section of the flight release called-taxi fuel. 

b. En Route Fuel. FAR 5 125.377(a)(1). The fuel required 
for the flight to teach the airport to which it is released and 
land. 

c. Additional Fuel: 

(1) Alternate Fuel. (If required by FAR 5125.367.) 
FAR S 125.377(a)(2). The fuel required to execute a missed 
approach at the airport of intended landing, fly to the most 
distant alternate airpol;'t speci-fied in the flight release and 
land. 

(2) Reserve Fuel. FAR 5 125.377(a)(3). The amount of 
fuel required to fly for 45 minutes at normal cruiSing fuel 
consumption. 

(3) En Route Reserve. N/A. 

(4) Other Required Fuel. As necessary. 

~ (5) Contingency Fuel. FAR 5S 125.23(a) and 91.103(a). 
The fuel that may be necessary to compensate for any other 
conditions that may delay the landinq of the flight. 
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12. PAR PART 125 OPERATIONS OUTSIDE OP THE 48 CONTIGUOUS STATES 
AND THE DISTRICT OP COLUMBIA: TURBINE-POWERED AIRCRAfT OTHER 
THAN TURBO-PROP AIRCRAFT. 

a. Tali Puel. Start-up, taxi, and predeparture delay fuel 
should be included in the en route fuel section of a flight 
release or in a section of the flight release called-taxi fuel. 

b. En Route Fuel. PAR 5 125.377(b)(1). The fuel required 
for the flight to reach the airport to which it is released and 
land. 

c. Additional Puel: 

(1) Alternate Puel. (If required by PAR 5 125.367.) 
PAR 5 125.377(b)(3). The fuel required to execute a missed 
approach at the airport of intended landing, fly to the most 
distant alternate airport specified in the flight release and 
land. 

(2) Reserve Puel. 

(i) PAR 5 12S.377(b)(4). The fuel necessary to 
fly for 30 minutes at holding speed at 1,500 feet above the 
alternate airport (or the airport of intended landing if no 
alternate is required) under standard temperature conditions. 

(ii) (Without Available Alternate.) 
PAR 55 1~5.637(b) and 12S.377(c). If no alternate airport is 
available, the aircraft must also carry enough fuel to fly to its 
destination and thereafter to fly for at least 2 hours at normal 
cruising fuel consumption. 

(3) En Route Reserye Puel. PAR 5 125.377(b)(2). The 
fuel required to fly for a period of 10 percent of the total time 
required to fly from the airport of departure to the airport to 
which it is released, and land. 

( 4 ) Other Required Fuel. As necessary .. 

(~) Contingency Puel. PAR 55 125.23(b) and 91.103(a) 
The fuel ~ ... y be necessary to compensate f~r any other 
conditiona:that may delay the landing of the flight. 
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13. FAR PART 135 AIRPLANE VFR OPERATIONS. 

a. Taxi and En Route Fuel. FAR 5 135.209(a). No person 
may begin a flight in an airplane under Visual Flight Rules (VFR) 
unless, considering wind and forecast weather conditions, it has 
enough fuel to fly to the first point of intended landing. 

b. Additional Fuel: 

(1) Alternate Fuel. N/A. 

(2) Reserye Fuel: 

(i) FAR 5 135.209(a)(1). During the day the 
required reserye fuel is the amount that allows continued 
operation for 30 minutes. 

(ii) FAR 5 135.209(a)(2). At night the required 
reserye fuel is the amount that allows continued operation for 
45 minutes. 

(3) Other Reguired pyel. As necessary. 

(4) Contingency Fuel. Although this fuel increment is 
not specifically referenced in FAR Part 135, FAR 55 91.103(a) and 
91.167(a) require that any known traffic delays or other 
information that would affect the flight be considered. 

-. -_. 
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14. FAR PART 135 AIRPLANE IFR CONDITIONS. 

a. Taxi and En Route Fuel. FAR 5 135.223 (a) (1) • No person 
may operate an aircraft in Instrument Flight Rules (IFR) 
conditions unless it carries enough fuel, considering weather 
reports or forecasts, to complete the flight to the first airport 
of intended landing. 

b. Additional Fuel: 

(1) Alternate Fuel. (If required by FAR 5 135.223(b).) 
FAR 5 135.223(a)(2). The fuel required to fly from the airport 
of intended landing to the alternate airport. 

(2) Reserve Fuel. FAR 5 135.223(a)(3). The fuel 
required to fly for 45 minutes at normal cruiSing speed. 

(3) Other Required Fuel. As necessary. 

(4) Contingency Fuel. Although this fuel increment is 
not specifically referenced in FAR Part 135, FAR 55 91.103(a) and 
91.167(a) require that any known traffic delays or other 
information that would affect the flight be considered. 
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15. FAR PART 135 HELICOPTER VFR OPERATIONS. 

a. Taxi and En Route Fuel. FAR 5 135.209 (b) . No person 
may begin a flight in a helicopter under VFR unless, considering 
wind and forecast weather conditions, it has enough fuel to fly 
to the first point of intended landing. 

b. Additional Fuel: 

(1) Alternate Fuel. N/A. 

(2) Reserve Fuel. FAR 5 135.209(b). During day or 
night the required reserve fuel is the amount that allows 
continued operation for 20 minutes. 

(3) Other Required Fuel. As necessary. 

(4) Contingency Fuel. Although this fuel increment is 
not specifically referenced in FAR Part 135, FAR 55 91.103(a) and 
91.167(a) require that any known traffic delays or other 
information that would affect the flight be considered. 
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16. FAR PART 135 HELICOPTER IFR CONDITIONS. 

a. Taxi and En Route Fuel. FAR S 135.223(a)(1). No person 
may operate an aircraft in IFR conditions unless it carries 
enough fuel, considering weather reports or forecasts, to 
complete the flight to the first airport of intended landing. 

b. Additional Fuel: 

(1) Alternate Fuel. (If required by FAR S 135.223(b).) 
FAR S 135.223(a)(2). The fuel required to fly from the airport 
of intended landing to the alternate airport. 

(2) Reserye Fuel. FAR S 135.223(a)(3). The fuel 
required to fly for 30 minutes at normal cruising speed. 

(3) Other Required Fuel. As necessary. 

(4) Contingency Fuel. Although this fuel increment is 
not specifically referenced in FAR Part 135, FAR 55 91.103(a) and 
91.167(a) require that any known traffic delays or other 
information that would affect the flight be considered. 
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17. FAB PART 91 AIRPLANE VFR CONDITIONS. 

a. Taxi and En Route Fuel. FAR 5 91.151(a). No person may 
begin a flight in an airplane under VFR conditions unless, 
considering wind and forecast weather conditions, it has enough 
fuel to fly to the first point of intended landing. 

b. Additional Fuel: 

(1) Altetnate Fyel~ N/A. 

(2) Reserve Fyel: 

(i) FAR 5 91.151(a)(1). During the day the 
required reserve fuel is the amount that allows continued 
operation for 30 minutes. 

(ii) FAR 5 91.151(a)(2). At night the required 
reserve fuel is the amount that allows continued operation for 
45 minutes. 

(3) Other Required Fuel. As necessary. 

(4) Contingency Puel. Although this fuel increment i. 
not specifically referenced, PAR 55 91.103(a) and 91.167(a) 
require that any known traffic delays or other information that 
would affect the flight be considered. 
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18. FAR PART 91 AIRPLANE IFR CONDITIONS. 

a. Taxi and En Route Fuel. FAR 5 91.167(a)(1). No person 
may operate an aircraft in IFR conditions unless it carries 
enough fuel, considering weather reports or forecasts, to 
complete the flight to the first airport of intended landing. 

b. Additional Fuel: 

(1) Alternate Fuel. (If required by FAR 5 91.167(b).) 
FAR 5 91.167(a)(2). The fuel required to fly from the airport of 
intended landing to the alternate airport. 

(2) Reserve Fuel. FAR 5 91.167(a)(3). The fuel 
required to fly for 4S minutes at normal cruising speed. 

(3) Other Required Fuel. As necessary. 

(4) Contingency Fuel. Although this fuel increment is 
not specifically referenced, FAR 55 91.103(a) and 91.167(a) 
require that any known traffic delays or other information that 
would affect the flight be considered. 
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19. FAR PART 91 HELICOPTER VPR CONDITIONS. 

a. Taxi and En Route Fuel. FAR S 91.151(a). No person may 
begin a flight in a helicopter under VPR unless, considering wind 
and forecast weather conditions, it has enough fuel to fly to the 
first point of intended landing. 

b. Additional Fuel: 

(1) Alternate Fuel. N/A. 

(2) Reserve Fuel. PAR 5 91.151(b). During day or 
night the required reserve fuel i8 the amount that allow8 
continued operation for 20 minutes. 

(3) Other Reguired Fuel. As necessary. 

(4) Contingency Fuel. Although this fuel increment is 
not specifically referenced in FAR 55 91.103(a) and 91.167(a) 
require that any known traffic delays or other information that 
would affect the flight be considered. 
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20. FAR PART 91 HELICOPTER IFR CONDITIONS. 

a. Tlxi Ind En Route Fuel. FAR S 91.167(a)(1). No person 
may operate an aircraft in IFR conditions unless it carries 
enough fuel, considering weather reports or forecasts, to 
complete the flight to the first airport of intended landing. 

b. Additional ruel: 

(1) Alternate Fuel, (If required by PAR 5 91.167(b).) 
PAR 5 91.167(a)(2). The fuel required to fly fram the airport of 
intended landing to the alternate airport. 

(2) Reserye Puel. PAR 5 91.167(a)(3). The fuel 
required to fly for 30 minutes at normal cruiSing speed. 

(3) Other Reguired Fuel. As necessary. 

(4) Contingency Puel. Although this fuel increment is 
not specifically referenced, FAR 55 91.103(a) and 91.167(a) 
require that any known traffic delays or other information that 
would affect the flight be considered. 
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Appendix 2. Fuel Management & Low Fuel Diagram 

Chang. or 
delete 

Change 
de.tination 

Calculale expecled fuel 
on arrival (EFOA) al desMallon 

Ves 

Calculate EFOA at the 
altemate 

Declare 
minimum fuel 

toATC 

Ve. 

Ves 

No 

Ves 

Recalculate 
EFOA 

Ves 

No 

No 

No 

Declare 
emergency fuel 

toATC 

Change 
destination 



Summary of FA R Fuel Re(luirements 

Type of Operllion Fuel Supply Requiremenl I Reference and AmounlJ Commenls 

Tui En roule Ahernale Reserve En roule Other Rrquircd 
Reserve and/or 

, COlli illJClIl \ 

• Part 121 Implied in 121.639(a) 121.6J9(b) 121.639(e) None 121.Mltd) 
• DomcSlic Operalions I :!I.6J9(a) 121.647(1) &: M a:!l.6-17(a) &: (e) Normal Cruise 

ISec 121.619(a)J C OIlSUIIII,IIOIl lor 
I ·n min 

• Part 121 Fla, Operalions Implied in 121.64I(a)( I) 121.641(a)(2) 121.641(a)(3) None 121.647(d) 
• Non-Iwbine and Turbo-prop Airplanes 121.64I(a)(I) 121.647(e) 121.647(e) Normal Cruise 

I See U 1.62 1(1)(1 >I Consumplion for Ihe 
lesser of 30 min 
.. 15'4 of nl,hl lime 
10 dcSlinalion &: III. 
or 90 min 

No Ivailable 121.641(b) 
alternlle Normal Cruise 
ISee 121.621(1)(2>1 Con~umpllon for 

3 hours 

• Pan 121 Fla, Operalions IUse ,121.6391 Implied in 121.639(a) 121.639(b) 121.639(c) None 121.6-I7(d) 
121.639(a) 121.6-17(a) eft (e) 121.647(1) Ie (e) Normal Cruise 

• Turbine powered aiq,lanes ISee 121.621(1)(1)1 Consumpllon for 

(olher lhan lurbo-propeller) 45 min 

• Wilhin the Uniled SlaieS 

• PIrI 121 Fla, Opcralions Implied in 121.64S(b)( I) 121.64S(b)(3 ) 121.64S(b)(4) 121.64S(b)(2) 121.M7(d) May be 
121.64S(b)(I ) 121.647(c) 121.647(c) 30 min II I SOO feel Normal Cruise amended hy 

• Turbine powered airplanes ISce 121.62I(a)(l)I al holdine sp:ed Consumplion OpSpcn 

(GIber I .... Iurbo-propeller) for I~ of 
OiShI lime 10 

• OuIsidc of Ihc Uniled Slaacs 
deslinalion 

No aVlilable 121.64S(e) 
allemale - scc Normal Cruise 
121.62I(a)(2) Consumplion for 

2 hours 

'I,C I 
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Type or Opcrllion Fuel Supply Rcquiremenc IReference and Amounll Commenl' 

Taxi En roule 
Other Required 

Allernlle Reserve En roUle Indlor 
Reserve Conlinlenc}, 

• Pad 121 Supplemental_ COIIIIIICI'Ciai Opeations Implied in 121.643(1)(1) 111.643(1)(2) 121.643(1)(3) None 121.6-I7(d) 
121.643(1)(1 ) 121.647(c) 121.647(c) Normll Cruise 

• N .... .tJine .. Twbo-... Icr , ISee 121.6231 Consumplion for 
powered Aftrall .as min 

* 
.... ',," .' 

• Within lhe United Sllies 
! _. ~' 

+,,: '~,:. ',! 
i \; .. ~, ' .. ' • 

• Pad 121 SuppletneRlaI and C Implied in 121.643(1)(1) 121.643(1)(2) 1l1.643(b) None 121.6.a7(d) 
~ 

~. 

121.6-1](1)(1 ) &: (b) 121.6-I7(c) Normll Cruise 

• Non-Inlle ill'" Turbo-prop 121.6-I7(c) ISee 121.62]1 Consumplion for Ille 

Airt""'l lesser of ]0 min • • 
ISCI or ni,lIl lime 10 

• OuIside of lhe Uniled SIIICS deslinllion &: III. 
or 90 min 

No IVlillble 121.643(c) 
Ihemale Nunnll Cruise 
ISee 121.62](b)l Consumplion (or 

3 hou" 
• Part 121 Supplemenlllllld IUse 121.6431 Implied in 121.643(1)(1) 121.643(1)(2) 121.643(1)(3) None 121.6-I7(d) 
ConunCitiai Opc .... ions 121.643(1)( I) 121.647(c) 121.647(c) Normll Cruise 

ISee 121.6231 Consumplion for 
• Turbine powen=d Airaafl " 4S min 

(other I .... ''''''pmpcller) 

• Within ,he UnilCd SIIICS 

..... 121 !lPPle.c ...... ea. .. en:iaI Opel'llions Implied in 121.645(b)(I) 12'.645(b)(1) 121.645(b)(4) 121.645(b)(2) 121.647(d) MIY be 
121.6.a5(b)(1) 121.647(c) 121.647(c) ]0 Inin ., ISOO feel Normll Cruise Imended h)' 

• T .... powaed AiIaaft ISee 121.6231 II hold ina speccl for lOll of OpSpccs 
(OIlier ..... ,...., pnJpeler) nilhl lime 10 

dcslinllion 

• OuIsicIe 01 dIC United Slales 

No I.aillble 121.64S(c) None 
altemlle Normll Cruise 
ISee 121.621(b)1 Consumption ror 

, 
2 hours 

'I,e 1 
flll 10 Fuel lea s-u, 
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Type of Operation Fuel Supply Requiremenl IReference and Amounll Comments 

Taxi En roule Allernale Reserve 
>lher Requlfcd 

En rOUle and/or 
Reserve Conlin,ency 

• Pa1 12S Opcn.ions Implied in 12S.37S(a)(1 ) 12S.J7S(a)(2) 12S.37S(a)(3) None 12S.21(a, 
12S.J7S(a)(I ) (See 12S.J67J Normal Cruise 91.101(a, 

• Noniurbine and ,urno-propeller powered Aircrafl Consumplion for 
, 4S min 

• Wilhin lhe Uniled Siaies 

• Pa1 12S Operalions • Implied in 12S.37S(a)( I) 12S.37S(a)(2) 12S.J75(b) None 125.2J(b) 
12S.37S(a)(1 ) " (h) (See 125.3671 Normal Cruise 91.103h) 

• Nonlurbinc and lurbo-prop Ai'Frafl Consumplion for Ihe 
lesser of ]0 min t 

• Oulside of lhe Uniled Stales 
!S'k of nighl lime 10 

deslinalilln " all. 
or 9() min 

No available 125.375(c) 
ahernale Normal Cruise 
ISee 125.367(h)J Consumpllon for 

3 hours 

• Pa1 125 Operalions Implied in 12S.377(a)( I, 12S.371(a)(2)J 125.371(a)(3) None 125.2J(a) 
I 25.371(a)(I ) ISee 125.3611 Normal Cruise 91.101(a) 

• Turbine powcred Aircr.afl (olher Ihan lurboprop) Consumphon for 
45 min . 

• Wilhin lhe Unilcd Siaies 
; 

• PM 12S Operalions Implied in 12S.377(b)( I) 12S.)77(b)(3) I2S.371(b)(4, 12S.377(b)(2) 12S.2J(h) 
12S.371(b)(I) (See 12S.3671 30 min II !SOO Teel Normal Cruise 91.103(a) 

• Turbine powered Aircrafl (Olher Ihan lurboprop) al hold in, speed Consumplion 
for I~ of 

• Ou.side of lhe Uniled Slales 
nighl lime 10 

dellinllion 

No available 12S.371(c) None 
ahernale Normal Cruise 
(See 12S.J61(b)J Consumplion for 

2 hours 

'\ 

P.,~ ) 
92 II 20 IWI Rr, Summary 



Type of Opcr .. ion Fuel Supply Requiremenl IReference and Amounll CommrnlS 

lIher Required 
Ta.i En roule Allernale Reserve Ell ,oule and/or 

Reserve Conlinlcncy 

• Part 91 OperationS V,. 9101S1(a) Nil' 91.151(1)(1) None 91.10](31' 

, "'~ MY Normal Cruisin, 

• Ailplanes 
'1" • 

,,'. 
speed for 30 min 

• 
• Visual Flilht Rules 

~ 
y,. 91.1Sl(a) N/A 91.15I(a)(2) None 91.10](31) 

NIGHT Normal Cruisinl 
sneed ror 45 min 

• PIll 91 0peraIi0ns 91.161(a)(I) 91.1 61(a)(2) 910167(a)(]) None 91.10](a) 
ISee 910167(bH Nonnal Cruisill, 91.167(a, 

• Ailplanes 
sflCed rll, 45 min 

• InslfUlllCPI Ai,hl Rules Conditions 

• Part 91 Operations 9I.1SI(a) N/A 910151(b) None 91.10](1) 
No,mal Crllisill, 

• Helicoplers 
speed rll' 20 min 

" 
• Visual Flilhl Rules Condilions 

• PIll 91 0penIi0ns 91.161(a)(l) 91 0 1 61(a)(2) 91.167(a)(1) None 91.10](a) 
(See 91.161(b)l Normal Cruisinc 91.167(a) 

• HdiaJplcn 
speed for 30 min 

• 'IaSIIWIICnI Ai .... Rules CODdilions 

'\ 
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Type of Operllion Fuel SuWly Requiremenl (Reference Ind Amountl Commenls 

Tali En roUle Allernlle Reserve 
piller Required 

EnroUie andlor 
Reserve Conlinl/em:y 

• P .. I J~ Openlions V,. IH.209(I) 'N/A 1l5.209(1)( I) None 91.10J(a) 
pAY Normal Cruise 

• Airplanes 
i: . Consumption (or 

JO min 
• 

• Visual Ri,hl Rules 

~ V,. IH.209(a) N/A 135.209(1)(2) None 91.103(a) 
NIGIIT Normal Cruise 

Consumption (or 
45 min 

• P .. IJ~ Openlions 1l5.223(1)(I ) 135.223(1)(2) 135.221(I)(J) None 91.103(1) 
(See 135.223(b)J Normll Cruising 

• Airplanes speed for .. 5 min 

• Insllumenl Righi Rules Condilions 

• Pari 13~ Openlions VF. 1l5.209(b) N/A 135.209(b) None 91.103(1) 
IMY" Normal Cruise 

• Helicopters " NlfiliT Consumplion (or 
20 min 

• Visual Fli,hl Rules 

• P .. I JS Openlions 1l5.223(1)(I ) 135.223(1)(2) 1l5.223(1)(3) None 91.103(1) 
(See 1l5.223(b)1 Normll Cruisin& 

• Hclicoplers speed for 30 min 

• Inslnnenl Rilhl Rules Condilions 

'\ 
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